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RECOMMENDATIONS 

The recommendations contained in this report are a to and in 

agreement with those contained in Final Project No. 

63-03-3, Parts I, II, and III. Although research in this p:r.oject ,concerns 

the common investigation of Roadside 

will be presented as invas 

of and convenience" 

:!?ART 

CONTROL OF EROSION ON ..,,,.,,,..,,,.,, .• ,.�.,'"' HIGUWAYS 

seems to be more 

control in Oklahoma than other 

� and eastern .., ............. � .... 

a more satisfactory grass 

on data no 

the of 

or to 

3. Those 

Project No . 63-03-3, 

11Causee and 

supported these datao 

viii 

easier to 

tested. Its use in 

benefit l'.!ould be 

for e;r:osion 

are not to be 

such 

disking 

con-

Erosion 

Oklahoma 

, Part I on 

are cited 



PART II 

MAINTENANCE OF VEGETATIVE GROUND COVERS 

1. Fertilization 

a. East of US-81 

1. General for ALL GRASS MIXTURES ON ALL SLOPES. The frequ�ncy of 

for maintenance resistant 

to be every other 

covers 

when 

2. Those on pages viii and ix of the Final 

No 63-03-3, 

Part II on "Maintenance of 

Oklahoma Highways 11 are cited and supported 

Ground Covers on 

b. West of US-81 

1. General for ALL GRASS, MIXTURES ON .iU,L SLOPES. The 

data. 

of 

of 

for maintenance of erosion resistant gll:'ound c�:rvers 

is 

when 

2 Those 

No. 

data to be every other year� 

ben�uda are present. 

on pages it and xi of the Final Report of 

and Erosion 

Control, Pa.rt II on 

these 

2. Grasses 

a. East US-81 and West of US-81 

L recommendations on page xii of the Final Report of Oklahoma 

6 � Roadside and Er·osion Control, 

Part II on Ground Covers on Oklahoma 

Highways" are cited and s�pported by these data. 

ix 



3 . Maintenance and Weed Control 

a. Those recommendations on pages vii, xi and xii respectively of the 

Final Report. of Oklahoma Project. No. 63-03-3, Roadside Development 

and Erosion Ccm.trol, Part II on "Maintenance of Vegetative Ground 

Cervera on Oklahoma Highways 11 are cited 

PART III 

WEED CONTROL AND ERADICATION 

1. SOIL S':CERILIZATION 

a. The prometone has exhibited and 

iJ1 control of bemudagrass and should be considered for use as a 

soil sterilant in the ma:i.ntenanee program on Oklahoma highways 

feasible. 

b. Those recommendations given on pages viii through xiii of the Final 

Report of Oklahoma Project No. 6 Development Ero$ion 

Control� Part III on and :t:radicat:l.on on Oklahoma Highwaysu 

by 

x 



PART I 

CAUSES AND CONTROL OF SOIL EROSION 

Ol� 

OKLAHOMA ..... ,,,.U•A-" 

its beauty 

motoring 

basis 

Comm uni ca ti on coope:ra:tion 

and agronomists in and the 

in economical and satisfactory means of erosion control, 

better $ 

are responsible for 

Some are :more universal than others. 

ca:wJes of 

man steps in 

more and ""A'"'"'"'"",,. 

The causes soil 

erosion on the highway tem, 

each contributes to the total cost 

are 

AND 

on areas Oklahoma highway 

sys especially on cut and fill slopes) generally were found to be 

w,, Lester w. Reed and 

trol of Soil Erosion on Oklahoma 

w. Roach. 

6 3, Roadside Development and Erosion Control. 

l 

Causes and Con-

, Oklahoma Project 

Oklahoma State Universityc 
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improper design, maintenance, or 

establishment, or to 

The 

t 

tors 

for in 

ment generally were found to be as follows: 

lo The use of weedy, 

cut and 

rade 

fa:r moisture, nutrients� 

2 use 

maintenance 

cut 

upon the 

maintenance 

mowers 

most 

cov·eJ: is not 

too 

as it 

es 

On 

was 

� or was so 

The of 

on 

trurctive fl'Jrce 

erosive 

to traverse 

steep slropes, oic as in an 

'!'he of vegetative ground cover 

shoulders, ot the native grasses on the 

removal of soil from the 1or slopes of stabilized cuts for 

on fill and the cost of 

erosion in 

3. Decline in soil fertility. Failure t,!l) provide maintenance 

of fertilizer to well established , weeping love 
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or native grass covers has led to a thinning or complete destruc­

tion of the vegetative cover res�lting in certain soil erosion 

and costly repairs. 

4. Improper highway design. Failure to acquire adequate right.s-of­

way for the construction of interceptor ditches on the top of 

5, 

cut particularly, to facilitate removal 

excess water has resulted in serious erosion water pouring 

above down the from terrace or 

were 

and some cas es even 2:1 which created a 

condition first for establishment of 

vegetative ground cover, and second for 

period of time. 

The lack of a physical barrier 

shoulder from near the crest of a 

with a 3:1 s 

t 

erosion control 

maintenance over a 

the outer of the 

to the bottom for the 

purpose of concentrating removing excess water in an orderly 

time 

in excessive erosion of slopes. 

seeds 

400 pounds of was 

rates of starter fertilizer. 

per acre at the 

amount was found to be to gem-

seeds of grasses. 

B. Recommendations for Erosion Control on Oklahoma 

To provide more satisfactory economical methods the 

and control soil erosion on Oklahoma highways the following recommendations 

were made based upon findings in the initial investigations: 

L lovegrass seems to be more widely adapted and easier to 

establish for erosion control than other species tested and i ts 
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use throughout the State is to be encouraged until such time a 

more satisfactory gras s becomes available. 

2. The use of high-grade hay or excelsior for vegetative mulch is 

strongly recommended. No more than a trace of weeds (preferably 

none) with mature seeds should be presen t in the vegetative mulch. 

Low-grade vegetative mulch composed of undesirable weedy annuals , 

or perennial johnsongrass should be avoided without exception. 

3. no more s tar ter fertilizer than 200 pounds of 13- per 

acre at the time of seeding for optimum germination and establish­

ment of the desired grasses. 

4, Flatten backslopes and fills as much as possible. Avoid slopes 

s than 3:1 if possible where a vegetative ground cover is 

to be used for erosion control. If 2:1 backslopes must be de­

as on urban roadways particularly, p lans for permanent 

supplemental irrigation should be prepared initially. 

5, Provide for interceptor ditches at the top of cut slopes 

pa�ticularly, and on the berms of deep cuts, to facilitate the 

collection and orderly removal of excess water that pours down 

terrace outlets or watersheds above, or that falls on the 

itself. 

6" Utilize a physical barrier along the outer side of the shoulder 

on long slopes particularly, and on the inside of curves for the 

purpose of concentrating and removing excess water in an orderly 

fashion. 



RESEARCH 

ON THE 

CONTROL OF SOIL EROSION ON OKLAHOMA HIGHWAYS 

5 

The principal objectives of this phase of the research ect were to 

find satisfactory and economical methods for the 

along Oklahoma highways. To achieve these 

were to be. evaluated. The factors involved in erosion 

are species, and soil 

cultural p racticetl best suited for the es 

exposure, 

aw:! maintenance of 

The results presented in this report are supplemental to and in support 

of the research described in the Final Report, Part I, of Oklahoma 

No. 63-03-3 on Roadside Development Erosion Control in 

with " Causes and Control of Soil Erosion on Oklahoma Highways. " 

FINDINGS Ai.�D CONCLUSIONS 

are generally 

roadside cover as 

for most situations to be the most 

erosion control with an 

attractive app�arance. Although easier to establish and maintain than most 

used for erosion control grasses vary in their to 

and grow under soil and 

Plants that are known to be well adapted to a area under 

natural conditions may be completely unsui to sites developed by man that 

creates an entirely different environment. A high or backslope with a 

north exposure creates an entirely different environment for plant growth 

than a similar site facing south. North. exposures at this latitude tend to 

be cooler in summer snd much colder in winter than those that face southo 
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Too, the intensity and amount of direct sunlight is less on north exposures 

which greatly influences plant growth and persistence. A west facing slope 

tends to be hotter, and drier in summer than one facing east. 

The steepness of slope on cuts and fills tend to make these soils drier 

those nearby. It is known dry soils permit faster and greater changes 

in temperature in a shorter period of tU\e than soils that a.re moist. There­

fore, the strong, cold winds of winter inflict the greatest damage to those 

north 

highly 

le plants on slopes that face north. 

lovegrass (Eragrostis curvula Nees. ) as pointed out in Part I of 

Report, Okla.homa Project 63-03-3, is one of the most widely adapted, 

established grasses tested for the control of soil erosion on Oklahoma 

Successful seedings have been made on sandy soils and clays , and on 

slopes as well as those that faced south. Seedings made on 

cut slopes in western Oklahoma near Elk City showed weeping 

mulched with either asphalt or the wood cellulose fiber product 

, and KR bluestem (Bothriochloa ischaemum) mulched with Turfiber 

significantly more ground cover on a north facing slope for erosion 

control 1) than any other grasses tested . Across the highway, but 

on a so�th facing slope, weeping lovegrass mulched with asphalt provided 

more ground cover for erosion control (Figure 2) than any 

other grasses or mulch tested. In this seeding KR bluestem mulched with 

asphalt or Turfiber and weeping lovegrass mulched with Turfiber 

provided the same amount of ground cover but were significantly less than 

weeping lovegrass with asphalt. It shoul� be pointed out t�at heavy rains 

from. south occurred the week after s�eding and caused severe loss of 

soil, seed, and �ulch which could acco unt for some of the differences. 

This could be a good indication of the merits of weeping lovegrass mulched 

.1/Product of International Paper Company. 
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Asphalt 

Turf iber 

NK-37 
Bermuda 

KR 
Bluestcm 

Sand 
Drop s eed 

Figure 1. The evaluation of five grasses and two mulches for erosion 
control on a north facing cut slope seeded and mulched 
June 9� , on SH-6 four miles west of US-66 intersection 
west of Elk City, Oklahoma. This area was fertilized vith 
200 lbs. 10-20-.10 per acre on June and again on 
March , 1966 and evaluated on 1968. 
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with asphalt for erosion control on highly erosive soils. 

In north-central Oklahoma, east of Stillwater, bermudagrass (CJ'.'.nodon 

d.actylon (L.) Pers.) responded to the warmer temperatures on a south facing 

s lope the year after seeding and provided slightly more protection soil 

erosion than did weeping lovegrass. Two years after seeding, however, 

lovegrass provided nearly 25% more ground cover than did the 

of 

type bermudagrass 3), and appro:dmately more than common 

These results tend to an exists in the use 

variety soil 

when compared to the seeded common bennudagrass. 

highway from the above experitnent an investigation into the 

of tillage on the germination and growth of bermuda and weeping love-

was made. The effect of a north exposure on was 

evident with a decline in plant population one year after seeding. The 

in percent ground cover by bermudagrass reached practically complete 

two years after seeding (Figure 4). Weeping lovegrass persisted and 

6 0% ground cover 

sea to 

previously did not 

These further 

findings and recommendation for the use of weeping love-

grass for erosion control on north elopes. 

The a cover on a 

geological soil as found on a in Oklahoma 

appears to be influenced more by fertilization than from tillage prior to 

seeding or the incorporation of lime (Figure 5). These data emphasize 

the need for fertilization periodically and whenever bermudagrass 

is used for erosion control on Oklahoma highways. 
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Bermuda 

A comparison of three grasses for 
erosion cont�ol on a south facing cvt 
slope east of Stillwater, Oklahoma, 
on SH-51 four miles east of SH-108 
seeded and hay mulched May 4, 1966» 
and fertiliied with 435 lbs./a.cre of 
10-20-10 on May 23, 1967 as evaluated 
on September 6, 1968. 
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Love gr.ass 

Deep-Till No Tillage 

Figure 4. The effect a deep-tillage operation on the 
establishment of bermudagrass and weeping lovegrass 
seeded and hay-mulched May 4, 1966s and fertilized 
with 435 lbs./acre of 10-20-10 May 23, , on a 
north facing cut slope east of Stillwater, Okla­
homa on SH-51 miles east of SH-·108 as eval­
uated on Sept ember 6t 1968. 
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Treatment 

The effect of lime, fertilizer, and disking on the ea­
tablishment of common beniudagrass on a west facing cut 
dope one mile north of SH-Jl on I-35 east of C:uthde, 

DklahOllla. Lime was applied June 18t 1964, the area 
seeded February l. 1965. and fert:Uhed June 24. 1965, 
with 400 lbs. of 12-12-12 per acre. Evaluated 
November i. 1968• 



PART II 

MAINTENANCE OF VEGETATIVE GROUND COVERS 

ON 

OKLAHOMA HIGHWAYS 

INTRODUCTION 

13 

There are more than 12,000 miles of highways in Oklahoma that 

must be maintained each year and more are being 

indicate approx.imately $3 to $4 were spent 

in the 1963-1961 for erosion control. His , excessively 

of fertilizer have been made in erosion control 

program, but none or at most only a token amount on a few select sites was 

provided for maintenance regardless of need. 

PREVIOUS FINDINGS AND RECOMMENDATIONSl/ 

A, Factors Responsible for the Loss of Established Ground Covers 

the loss of established ground covers. It was recognized also that the 

of exposure, degree of slope, and choice of plant species contributed 

to the unquestionable decline and ultimate loss of some vegetative covers. 

The factors most commonly involved in the loss of established ground covers 

were found to be as follows: 

1. The lack of maintenance applications of fertilizer. 

2. Improper mowing. 

3. 11Blading-Off11 established vegetative ground cover. 

4. Lack of research information on plant adaptation to man-made sitesc 

11uuffine, Wayne W., Les ter W. Reed and Gary W. Roach. 1968. Maintenance of 
Vegetative Ground Covers on Oklahoma Highways. Final Report, Oklahoma Project 
63-03-3, Roadside Development and Erosion Control. Oklahoma Sta te University. 
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B. Recommendations for Maintenance of Vegetative Ground Covers on Oklahoma 

Highways. 

To provide economical and satisfactory methods to maintain a good vegetative 

ground cover after its successful establishment, and to restore a protective 

plant cover on areas where the vegetation diminished with a decline in soil 

fertility following recommendations were made based upon findings in 

ird investigations: 

1. 

2. 

Mowing--a. 

b. 

Grading--a. 

00 NOT MOW CUT AND FILL SLOPES 

Areas other than slopes that must be mowed, should 

not be clipped lower than 4 to 6 inches above 

soil surface, and no mcn:e frequently than 60 day 

intervals. 

DO NOT 0BLADE-OFF11 ESTABLISHED VEGETATIVE GROUND 

COVER FROM THE HIGHWAY SHOULDERS, ESPECIALLY THE 

NATIVE TALLGRASSES. 

b. 00 NOT BORROW SOIL FROM THE TOP OR SLOPES OF 

STABILIZEV CUTS. 

3. Fertilization 

a. East of US-81 

l. General for: ALL GRASS MIXTURES ON ALL SLOPES. 

Apply 100-17-16 pounds of actual nitrogen. 

phoephorus, and potassium respectively per 

acre per application once every 2 or 3 years. 

2. Predominately WEEPING LOVEGRASS COVERED SLOPES. 

Apply 50-17-16 pounds of actual nitrogen, 

phosphorus, and potassium respectively per 

acre per application once every 2 to 3 years. 
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3. Predominately BERMUDAGRASS COVERED SLOPES. 

Apply 100-17-16 pounds of actual nitrogen, 

phosphorus, and potassium respectively per 

acre per application once every 2 to 3 years, 

4. Predominately BERMUDAGRASS COVERED SHOULDERS 

and ALL LEVEL AREAS. Apply 1.00-11-16 

of actual nitrogen, ,...,,,,..,..,.,.,.. •. ,,.,., and potassium 

per acre per 

every 2 to 3 

5. SWITCHGRASS i11 a 

an application 

once 

mixture re:s:Pc:lncis 

of==;:::. 

to 

nitrogen, phosphorus, and potassium respectively 

per acre per application once every 2 to 3 years. 

6 .  KR BLUESTEM in a vegetative mixture has indicated 

no response to supplemental fertilization, 

therefore none is recommended. 

b. West of 

L General for ALL GRASS MIXTURES ON ALL SLOPES� 

Apply 100 pounds of nitrogen per acre 

per application once every 2 to 3 years. 

2. Predomi�ately WEEPING LOVEGRASS COVERED SLOPES. 

phosphorus respectively per acre per application 

once every 2 to 3 years. 

3. Predominately BERMUDAGRASS COVERED SLOPES. 

Apply 100-34-0 pounds of actual nitrogen, and 

phosphorus respectively per acre, per application 

once every 2 to 3 years. 
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4 .  S IDEOATS GRAMA in a vegetative mixt ure res ponds 

to an app lication of 100-1 7-16 pounds o f  �ctual 

nitrogen � phosphorus , and po tas s i um  respectively 

pe r ac re per app lication once every 2 to 3 years . 

5 .  BUFFALOGRASS in a vege ta tive mixture resp onds 

to an application of 100 pounds of actual 

ni trogen per acre per application once every 2 

to 3 years . 

6 .  SWITCHGRASS in a veg etative mixture 

to an application o f  50 pounds o f  act ual 

ni t rogen per acre per appli cation once every 

2 to 3 years . 

4 .  Weed Control 

5 .  Grasses 

a .  Al l of Oklahoma 

The application of a pos t-emergence herbicide for 

b roadleaf weed control , s uch as dicamba (Banvel-D*) 

at the rat e  o f  l pound of act ive ingredien t  per 

acre fol.lowing the firs t application and perhaps 

subsequent ones of fertil i z e r  would permi t more 

efficient use of plant nutrients by the des i red 

grass es . 

a .  Eas t of US-81 

l .  WEEPING tOVEGRAS S is better adap ted for use on 

all slop es than any other g rass tes ted . 

2 .  BERMUDAGRASS is better adapted for use on 

south fac;Lng slopes than any other g rass tes ted . 

*Tradename of Vels i cal Chemical Corpora ti.on . 
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3 .  WEEPING LOVEGRASS is b e tter adapted for use on 

north facing s lopes than any other grass tes ted . 

4 .  BERMUDAGRASS is be tte r  adapted for use on eas t 

or wes t facing s lopes than any o ther grass 

tes ted . 

b .  West of US-81 

l .  SIDEOA!S GRAM.A is be t te r  adapted for us e  on 

all slopes than any grass tes ted . 

2 .  WEEP ING LOVEGRASS is well 

sideoats grama for us e  on facing 

3.  SWITCHGRASS is equally well adapted as side­

oats grama generally eas t of the panhandle for 

use on nor th  facing slopes . 

4 .  BUFFALOGRASS is bet ter adapted for use on 

eas t or wes t facing s lopes o f  all the g rasses 

tested . 

5 .  BERMUDAGRASS is better adapted for use oti 

except  north facing fill s lopes of al l 

grasses tes ted . 
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The 

RESEARCH 

ON THE 

FERTILITY REQUIREMENTS FOR IMPROVEMENT 

AND MAINTENANCE OF VEGETATIVE GROUND COVERS 

obj ec tives o f  thi s part of the research p roject were to 

and economical methods to main t ain a g ood vegetative g round 

cover i ts s uc cess ful e s t ab lishmen t , and to res tore a prote c t ive plant 

cover on areas tur f  fa i lure has occurred p rincipally f rom a decline in 

To achieve these ob j e c tives seve ral factors were t o  b e  

maj or i tems of conce rn were : 

1 .  in fluence of design on the s ucces s f ul and e conomi cal 

e s t ab l ishment and maintenance of vegetative g round covers on 

cut and f i l l  s lopes . 

2 .  The e s t ab lishment of requi rements for main tenance 

veg e t ative ly s t abilized s l opes . 

3 .  effect  o f  plant compe t i t ion on main tenance o f  the des i red 

The presen ted in this report are supp lement al t o  and i n  s upport 

res earch des cribed in the Final Repor t ,  Pa�t I I , of the Oklahoma 

e c t  NO . on Roads ide Development and Eros ion Con t rol p repared in 

deal ing with "Main tenance o f  Vegetative G ro und Cove � s  on Oklahoma 

FINDINGS AND CONCLUSIONS 

Properly used � fert ilizer enable s  established g rass es to enhance the 

b eauty of the lands cape and effec tively p rote c t  the s o i l  surface from 

ero s ion . The res toration of a protective vege tative cover on the so i l  s urface 
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i s  po s s ible with appl icat ions o f  fert ilizer at frequent inte rvals based upon 

soil t e s t s . 

Although plant response to fert ilizer i s  generally rapid on low fertility 

soils , the determination o f  the mos t  e f fec t ive and economical treatments is 

slow becaus e o f  the · numerous variab l e s  involved . Weather i s  one o f  the most 

influent ial o f  these var iables in field s t ud ie s . 

An excavation area of raw shale and sand located on US-69 near Eufaula t 

was seeded initially in May 1965 with bermudagras s ,  buffalogras s and little 

hop 'Jrifo l it!!!! dubium) and mulched with weep ing lovegras s hay . The 

area was fertilized a t the time o f s eeding with 200 pounds 12-12-12 per acre , 

and with 100 pounds o f  ammonium n i t rate per acre in September 1965 . 

In April 1966 three levels o f  gyp sum were applied followed by four leve l s  of 

n i t rogen-pho sphorus fertilizers appl ied in late May 1966 . The next month a 

pos t-eme rgence herb i c ide was applied for broadleaf weed contro l . A fair s tand 

of bermuda with t races o f  lovegras s and buffalo were pre s ent initially . The 

respons e s  from the gras s e s  to these treatment s in the first two years showed 

a s ignificant increase in the bermudagras s  cover from nitrogen fert ili-

zatio1i .  No real re sponse to phosphorus fertilization , gyps um , or herb icide 

treatment could be demonstrated init ially but later there were de finit e 

ions of  s igni ficant increases in the percent ground cover o f  bennuda 

from a combination nitrogen-phosphorus fertil iz a t ion and 

gypsum treatment s .  

Three years after fert ilizatian no 'llgnificant difference s  could be 

found in the percent ground c over among t re a tments a s  shown in Figures 6 

through 1 7  in the inves t igation at Eufaula . The se resul t s  tend to s uppo r t  

the previo us rec.ommendat ions for periodic applications of fer tilizer onc e  

every 2 to 3 years . S ince there were no real difference s in percent g round 

cover even from those plo t s  that received the large s t  amoun t s  of fertilizer 
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Figure 7 .  The e ffect of four rates of fertili.zer , three rates of gypsum � 
and one rate of Banvel-D herbicide on the growth of three 
grasses on US,..69 north of Eufaula , Oklahoma , a t  the j unction 
of US-69 Business Route as evaluated November 20 , 196 8 .  
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Figure 8 .  The effect of four rates of fert i lizer , th ree rates of 
gypsum , and one rate of Banvel-D herbicide on the grQWth 

three g rasses on US-69 north of Eufaula , Oklahoma , at 
the j unction of US-69 Business Route as evalua ted Novem­
ber 20 , 196 8 .  
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Figure 9 .  The e ffect of four rates of fertilizer , th t·ee rates of gypsum ,  
and one rate of Banvel-D herbicide on the growth of three 
grasses on US-69 north of Eufaula , Oklahoma � at the j unction 
of US-69 Business Route as evaluated November 20 , 196 8 .  
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F:lgure 10 . The effe c t  of four rates of fer t i li zer , three rates of 
gyps um ,  and one rate of Banve l-D herb ic ide on the growth 
of three g rasses on US-69 nor th o f  Eufaula , Oklahoma , a t  
the junction of US-69 Business Route as evalua ted Novem­
ber 2 0 ,  1968 .  
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Figure 11 . The e ffec·t of fou:r rates of fertili ze r ;  three ra tes of SYJUJum, 
and one rate of 'Bauvel-D herbicide on the growth of three 
grasses on US-69 north of Eufaula , Oklahoma , at the junction 
of US-69 Business Route as evaluated November 20 , 1968 . 
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12 . The effect of four rates of fer t i l i zer , three rates of gypsw:n , 
and one rate of Banvel-D herbicide on the growth of three 
g rasses on US-69 north of Eufaula , Ok lahoma , at the junction 
of US-69 Bus iness Route as evaluated November 20 , 1968 . 
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Figure 1 3 .  The effect of four rates o f  , three rates of 
gyps um ,  and one rate of Banvel-D herbicide on the growth 
of three grasses on US-69 north o f  Eufaula � Oklahoma , at 
the j unction of US-69 Business Route as evaluated Novem­
ber 20 , 1968 .  
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Gypsum 2 Tons/acre 

The effect of four rates cf fe:rt :Uizer, three r a t e ·; of  
gypsum. and one ra te of Bonve l - D  herb icide on the g row t l:  
of three grasses on US-69 nor th of Eufaula , Oklahoma t 
a t  the junction of US-69 Bus ines s  Route as evalua ted 
November 20 . 196 8 .  
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Figure 15 . The effect of four ra tes o f  fe r t i li z e r , three rates of 
gypsum ,  and one rate of Banvel-D herh:td.de o n  the growth 
of three grasses on US-69 north o f  , Oklahoma. , a t  
the j unction o f  US-69 Bus iness Rou t e  as evalua ted November 
:w . 1968 . 
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The of four rates of fer t i l i zer , three rates of gypaum, 
and one ra te of Banvel-D herb ic id e on the growth of three 

on US-69 north of Eufaula , Oklahoma, at the j unction 
of US-69 Busines s  Route as evalua ted Novemb er 20 , 1968 . 
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Figure 17 . The effect of four rates of fer tilizer,  three rates of 
gyp s um ,  and one rate of Banvel-D herb icide on the growth 
of three g rasses on US-69 north of Eufaula,  Oklahoma , a t  
the junction of US-69 Business Rout e  as evaluated Novem­
ber 20,  196 8 .  



initial , this tends to indi ca te a rathe r rapid loss o r  depletion p lan t 

nutrients on s o il s  o f  this type in eas tern Oklahoma , and a need for frequen t 

on a 

in KR 

s tem 

If these 

s t e,,m as a 

a 

g rass 

s tatemen t  

) app li cations o f  fe r t i l i zer . 

e f f e c ts o f  fer ti l i z e r  app lied in alternate ye ars o f  19 64 and 196 6  

to the point o f  no s igni fican t  differences two years late r  as 

the percent g round cover by t reatmen ts in the experiment located 

s lope on 70 near Ho ldenvi l le as shown in Figures and 

in comp os i t i on is evident wi th the 

tem t o  the where i t  is dominant in c as e s  wi th the one 

fe l'tilizer trea tment where bermudagrass pro-

amount. o f  cove r . As was previous 

·Of 

no response t o  s upplemen tal ferti l i za tion fo r ero s i on con t rol. 

can b e  wi 

in cos t s  

tional 

be 

it would mean a 

by KR b 

g :rcas s  mix ture e ros ion 

gone as in 

page xii  o f  the Fi.nal 

th the excep t i on of a north exposure) t 

describ ed s t udy l ove-

KR blues tem a poor second and 

20 and 21 . This 

Oklahoma P roj e c t  6 3-03-3 , Part 

I , eas t o f  i s  bet ter adap ted for us e 

than any other g rass tes ted . The e f fects o f  the 

t reatmen t s  have diminished to the p oin t tha t no s igni ficant 

ort north 

to 25 in 

meas ut'ed . However ,  KR b luestem has increased about 20 

cove r when fertilized with 50 to 100 pounds of nitrogen 

per a cre in each o f  three consecutive years as compared to an approximate 7% 

for same period o f  time when unfer tilized . 
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A licate s e t  o f  experiments to those des cribed ab ove were es tab l ished 

on US-270 about 3i� mi les further west on a s andy loam t  3 :  l back.slope " In the 

on the nor th s ide of the highway with a south ' a 

pounds of  

dominant 

ano ther 

as 

A 

, the 

to 50% 

decrease in 

occurred s ince the year even in thes e  b et ter treat-

ment s �  T11e s ame trend existed wi th bemudag r.ass in two 

treatments . For some unknown reas on a 12% increas e in 

three 

g roW'!d cover 

provided bennudag rass was recorded for thos e p lots treated wi th 

p er acre o 

pounds 

o f  

In the duplicate s tudy (with the excep tion of a 

j us t  across no 

on the 

t:reatmen:ta at this ti.me • 

a pro tec tive cover as shown in Figures 2 4  and 

KR found in this mixture was not 

t o  meas ure . 

Two years the las t fertilizer on an ea.s t cut 

on w�s t of St illwater in north central bermudagras s  

i n  ground cover in the bes t plots previously treated with 100- 11-

nitrog en ,  phosphorus and pot as s :f.um per acre o  Bermuda.gras s  

in experiment as shawt1 in Figure 26 , however �  no s ignificant 

in fe rtility triaatments were found at this Ume c 
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In the duplicate experiment j us t  across I- 35 on the eas t side of the 

highway wi th a wes t facing s lope a s ignifican t difference in fertilizer 

treatments was dete cted . Thos e p lots that received phosphorus and potass ium 

in addition to nit rogen were s igni fi cantly bet ter in the p er cent o f  g round 

cover than all other treatmen ts wi th the excep tion o f  the ones t re a ted with 

50 pounds o f  nitrogen only as shown in Figure 2 7 . more 

was found in the plots treated with 100 pounds 

grass KR bluestem in addit ion to 

cover in thos e p lots fertilized wi th 

a.ere . The amoun t of be rmudagrass in the four be t ter t reatments 

3 to cover from the year before . 

per 

from 

Al:!. experiment initiated in 1966 on US-2 77 nor thwest of  Shawnee adj acen t  

t o  I-40 was designed t o  measure the effects of fertilizer on the of 

b ermudagrass when comb:i.ned with a herbi cide weed con trol . The appli cation 

o f  and phosphorus combined produced more ground cover than either 

applied alone especially if Banvel-D a t  one pound i . a .  i s  used to contro l  

weeds as shown in Fig ures 28 Thos e plots treated 3 

years in s ucces s ion with n o  weed c:o11.tro l  les s  

g round cover than thos e  t reated the two consecut ive years of 

and This may indicate an increase in s oil ferti li. leve l to 

s ubsequent 

to the det riment of the bermudagrass as shown. in Figure 

In the experiment on I-40 located 3 . 6  miles eas t of SH-58 near Hydro in 

wes t ern Oklahoma no s ignificant differences in fertilizer treatments coul d  b e  

detected two years af ter the las t app lication in the percent ground cover on 

this north facing cut slope . In all plots excep t the highes t fertili ty 

treatment , swi tchgrass was the most abundant grass wi th sideoats grams as the 
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· Figure 30 • The ef  feet of vadous fertili zers and two ra tes of Banvel-
D on the growth of bermudagrass June 28 and Augus t 
5 ,  1966 on US- 1 7 7  Northwes t  of Shawnee adjacen t to I-40 
as evaluated November 1 1  196 8 .  
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one excep t i on as shown in Fig ure 32 . Th i s  supports the s ta t ement on page xii 

o f  the Final Report o f  Oklahoma Proj e c t  63-03- 3 ,  Part II , which poin ted out 

for thos e areas wes t  o f  US-81 swit chgrass is equally well adap ted a s  sideoats 

g rama g enerally ea.s t of the panhandle ,  for use on north facing s lopes of all 

the grasses tes ted . Whereas swi tchg rass and sideoats gram.a tended to a 

decreased population from the year before , on 

lovegras s tended to show a gradual increase in cover in 

all treatments s ince 1966 . 

On a nor th facing fill s about one-half west o f  

ment on I-40 , no s ignificant differences could be de tected in the 

ground cover shown in Figure 33 . A t rend showing a decline al though 

small at time , in the amount o f  ground cover is deve h>ping . This 

to on these so ils especially on a nor th facing may 

need to be fert:Uized every o the r year o r  maybe every third year to maintain 

a a;mount of ground cover for eros ion control. The magni tude of the 

in ground cover in the next yea r  or two should the 

required for maintenance of b ennudag rass on a north facing 

fill in tnis area . 

Fur the r wes t about one-fourth mile from the ab ove expe riment on I-40 a 

difference in t re atments was found two years 

las t applic a tion in 

three g ras s es , weeping love , swi tch , and s ideoats g rama . The responses o f  

three grasses to the six fertility treatmen ts are in Figure 

The g reates t response , as measured by the percent g round cov.e r  provided 

by thes e  three grasses , was obtained from the appli cation of 50 pounds of  

ni trogen in each of three cons ecu tive years . Sideoats gram.a , followed 

ra ther closely by swi t chgrass genera l ly p rovided the mos t ground cover . In 
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the plo ts that r e c e ive d no fertil izer swi t chg rass was found t o  p rovi de mo re 

g round cove r than weep ing loveg ras s and b o th were b e t ter th an s ideoats . The s e  

data would ten d to indicate th a t  n i t rog en i s  the only fertili zer needed on 

nor th facing cut s lopes in thi s area to provide g o o d  g ro und c over f rom si de­

oats , swit ch , and weep ing lovegra s s . Al l fertilizer trea tmen t s  were 

s t  b e t t e r  than the check in the amoun t  o f  g roun d  cover produced . 

This s upp o r t s  in g eneral the s tatement on p ag e  x o f  the 1'"inal Report of  

Ok lahoma P roject  6 3-03-3 , Part I I  for areas wes t o f  US- 81 poin t s  out 

for al l g ras s on al l  s 100 of ni trog en per acre 

per 

tend tt:> 

onc e  every 2 to 3 yea.rs f o r  main tenance . The s e  later da ta 

tha t hal f  thi s amoun t or 50 o f  n it ro g en p e r  

acre would be This would amount to a s ub s tan tial in 

main tenance i f  fur ther res earch th e s e  res ul ts . 

Acros s th e road nor th from the above inves on l-40 near Hydro 

wes tern Oklahoma) no signi f i cant 

be de tecte d a definite 

appear , With one 

cover sideoats g rama as shown in 

among trea tmen t s  e a ch 

in f e r t i l i ze r tre a tmen t s  could 

in p lant compos i t ion is s ta r t ing to 

now p rovides more g ro und 

they were rather 

more ab und an t in three of the 

The es tab l ished in northwe s t  Oklahoma on oppos i te 

l oam � on S ta te s even miles no r th o f  U S -64 ) 

nor th eas t o f  Buffalo , to eval uate f e r t i li z e r  treatments four app li c a-

was t et"m in a t ed wi th the o f  e c t  6 3-0 3- 3 1  b e f ore a l l  ti o n  

treatmen ts b e  Ins tead cf four d i f f e ren t  t re a tmen t dates there 

w e r e  only two . N o  tre a tments were 

fi e.an t  di f ferences in t re atmen ts 

as p l anned originally in 1 96 8 , N o  

b e  de te c ted in the wes t facing 
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experiment on the east side of the highway , in the amount of ground cover pro­

vided by t;,he three grasses , buffal-o , sideoats , and weeping lovegr$.Ss as shown 

in F:igures 36 through 38. In . general , those plots fert ilized in each of two 

consecutive years · ·produeed .· ·more ground :-cover . than , tbose fertilized . only once . 

In the dupli.c-ate :experiment -(except an. eas t facing slope) acros s  the 

highway west· (SH-34) a highly significant difference in treatments was found . 

Those plo t s  that received the 100 pounds of nitrogen with 34 pounds of phosphorus 

in each of two successive years had the greates t amount o f  ground cove r .  The 

results of these treatment s are shown in Figures 39 and 40 .  Sideoats grama 

was the mo s t  abundant grass in this experiment , followed rather closely by 

weep ing lovegras s and buffalo . The application o f  phosphorus alone did not 

produce any more ground cover than was obt a ined in the unfert ilized plots . 

In the same area as the above experiment s on SH-34, but on eas t and west 

facing fill slopes sprigged to bermudagrass in 1964 , no s ignificant differences 

could be found in fert il ity treatment s on ei ther slope . In the east facing 

slope experiment the most sround cover was produced wi th the applicat ion of 

bo th nitrogen and phosphorus as shown in Figure 41 . Thes e  treatment differences 

should become more evident within a few more ye.ars . The fertility level from 

the initial applicat ion at the t ime of sprigging is providing for a li t t le more 

than 45% ground cover . A difference of about 15% in amount o f  ground cover 

now exis t s  b etween the check plots and those that received two applications 

of 100-34-0 . Within a few more years this variat ion will undoubtedly become 

greater , pointing out a need for periodic applications · o f  fertilizer for 

maintenanc e , e sp ecially for bermudagras s .  

Across the highway from the above experiment with a wes t  facing fill 

slope no significant differences in fertilizer treatment could be detected in 

the amount of ground cover provided by bermudagras s . The mos t  bermudagrass 

was found in those plots t reated with 100 pounds o f  nit ro gen per acre with 
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ground co,1er 
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PREVIOUS FINDINGS AND RECOMMENDATIONS,.2./ 

The evaluat ion o f  herbic ides for the mos t e f f e ctive and e conomical means 

o f  weed contro l  on the highway sys t em  is a continuous process . Numerous herb-

i c i des curren t ly available and comb inations o f  thes e have been only par tially 

evaluated , some o f  which could b e  more e f fe c tive and e conomical than the ones 

curren t ly recommended . Each year new herb icides are developed and should be 

evaluated immediately i f  maximum efficiency and economy in weed con trol on the 

highway system is to be achieved . Recommendatious for weed con trol and 

i cation upon these ini tial findings mus t be s ubj e c t  to revis ion wi th the 

accumulation o f  additional dat a . 

BROADLEAF WEED AND ANNUAL GRASS CONTROL 

1 .  Sandb ur Cont rol . The pos t-emergence herbicides ammonium me thanearsonate 

(AMA) , calcium acid methyl arsonate (CMA) , monos odium acid me thanears onate 

(MSMA) , and disodium me thanearsonate (i>SMA) each with one retreatment 1 to 

20 days after the inital application are equally effec tive in the con t ro l 

sandburs on Oklahoma highways . A s ur factant should be added a t  the 

rate one p ercen t by volume to those materials that do not contain a 

s ur fac tant in the manufacturers formulation . These herbicides sh ould b e  

in enough wate r to 40 gal lons of so lution per acre pl�s O o 4 

of surfactant as needed . 

2 .  General Broadleaf Weed and Annual Grass Contro l . '!'he p re-emergence 

application of atrazine is recommended first for the cont rol o f  bo th 

11Huffine , Wayne W . , Les te r W. Ree d  and Gary w .  Roach . 1968 . Weed Contro l and 

Eradica tion on Oklahoma Highways . Final Report ,  Oklahoma Proj e c t  6 3-03- 3 ,  
Roadside Development and Ero$ ion Control . Part III . Oklahoma State Univers i ty .  
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RESEARCH 

ON 

WEED CONTROL AND ERADICATION 

The principal obj ectives of this part of the research p roj ect were to 

find the mos t satis factory and economical methods t o  control weeds on the 

Oklahoma highway sys tem .  To achieve thes e obj e c tives s everal fac tors were to 

b e  evaluated . The maj or i tems of concern involved and 

A .  Chemi cal control o f  weeds . 

1 .  The evaluation o f  s elective herb i cides for weed control . 

2 .  The evaluation o f  non-selective herb icides for s oil s terilizat i on .  

3 .  The evaluation o f  chemical growth regulators as a s ubs t i tute for 
mowing . 

B .  Mechanical control o f weeds . 

1 .  De termination of proper time to mow for weed control in each 
g eographi cal area of the s tate . 

2 .  Det ermination o f  proper height and f requency of  mowing requi red 
for weed control in various highway areas . 

The res ul ts p resented in are supp lemental to and in support 

of the res earch des crib ed in the Final Repor t � Part I I I , of  the Oklahoma Proj ect 

No , 6 3-03- 3 on Roadside Development and Erosion Contro l , prepared in 1968 dealing 

with "Weed Con trol and Eradication on 

FINDINGS AND CONCLUSIONS 

The roads ide weed control research in Oklahoma is concerned both wi th 

selective and non-sele c t ive herbicides the contro l o f  undesirable gras s es 

and broadleaved weeds . The inves tigations although wi th the common obj ective 

were divided in t o  three par ts as follows : Part I Broadleaf Weed and Annual 

Grass Cont rol ;  Part II Soil S terilization ; and Part III Johnsongrass Contro l .  
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H 1 1 111 I :::r: 3 i:.:�;:�l 32 lba • ai/ A. 

� � I � 111 11 11 11 11 111 11 11 1 Urox-32 150 lbs . ai/A. 
� � 11 1 1 1 1 1 1 If II If I I I  If II fl Ureabor 800 lbs . ai/ A. 
i\) Ill 
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I ! I l Castn:-on G-4 12 lbs . 

! U re�bor 800 lbs . 

I Dore11 T-10 250 lbs . 
· Chec k 

Nonuror1 64 lbs . 
Mom:ibo:rchforate 1140 lbs . 

Hr<'!<lhor 1 200 lbs . 
U r.ox-22 150 lbs . 

Hromnc:l. 1  12 lbs , 

Nonobo :rch l o rate 870 lbs , 1. t�t,. �a i� \'i� ;• ��W,/ 
Urox·-B 5 gal/ A. 

TCA and Bromac i l  80 and 5 lbs . 
Boirodl 2 18  lbs , 

Cnsaron G-4 6 lbs ,  
Ghlorea 650 lbs . 
Mom.iron 32 lbs . 
P romc tone 20 lbs . 

Urnx-32 JOO lbs . 
Chlm:ea ff70 lbs , 
Momn:1m 32 lbsi . 

Uirox-il 3 
Ul."Ol(�-J2 150 lbia , 
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Herbicide 

Urox 

Urox HX 

Urox-2?. 

Betasan 4E 

Bet as an 

Banvel-D 

Chlorea 

Prometone 

Dacthal 

Atra.bor 

Fenac 

TCA 

Simazine 

Atrazine 

7 3  
APPENDIX 

Chemicals Include d in the Wee d  Control Exp eriments 

Chemical , Form , and Concentrat ion 

3- ( p - chloropheny l } - l , l- dimethy lurea trichloroacetate 

Bromacil ( 5-bromo- 3  se c-buty 1� 6 -methy luracil ) granular 4% 

( Sa.me as urox ) 
granular 

liquid 
acid 

p e r  gallon 

S- ( 0 , phosphorod i th ioate ) of N- ( 2-
mercaptoethy l )  ben zenesulfonamide 

lt lbs . per gallon 

( Same as Bet asan 4E ) 
granular 

2-methoxy- 3 , 6 - d:i. r.h lo1 .. oben zoi c add 
liquid 4 lbs . per gallon 

Sodium chlorate 40% 
Sodium met aborate 51% 
Monuron 2 .  

9 3  

( isopropylamino )-S-triazine 
per gallon 

, -tetrachloroterephthalate 
75% 

2 � 3 , 6 - tri ch loropheny lacetic 
2 lbs . per "'"' ........... , .. 

soluble powder to be applied with water 
91% 

4 ,  ( ethy lamino )-S-tria.zine 
we ttable p owder 

2 - ch loro- 4-ethy lamino- 6 - i s opropy lamino- S-triazine 

wet t able 80% 
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Monuron 

Diuron 

Dalapon 

Cas oron 

MSMA 

MBC 

Ureabor 

Borocil 

Borea T- 10 

AMA 

DSMA 

2 , 4D 

2 , 4 , S T 

3- ( 4- chlorophenyl ) - l , l- dime thy lurea 
wettable powder BO% 

3- ( 3 , 4- dich lorophenyl ) - l , l-dimethylurea 
wettable powder 80% 

2 , 2 - dich loropropion i c  aci d 
wet tab le powder 85% 

2 , 6-dichlorobenzonitri le 
granular 

Monos odium acid me thanearsonate 

liquid 2 lbs . per gallon 

Sodium me taborate 6 8% 
Sodi um chlorate 30% 
( Boron trioxide 2 3% )  

Di sodi um tetraborate pen tahydrate 6 3 . 2% 
Disodium tetraborate decahydrate 30 . 0% 
( Boron t rioxide 41 . 4% )  
Monuron 2% 

Disodium tetraborate pentahydrate 71 . 2% 
Disodium tetraborate pent ahydrate 22 . 8% 
Bromacil 4 . 0% 
granular 

Sodium me taborate 50% 
Monuron 8% 
granular 

Ammonium methane arsonate 
liqui d 1 . 4  lbs . per gallon 
Disodium methanearsonate 
Wettab le powder 6 3% 

Dimethylamine salt of 2 , 4-di chloroacetic acid 
liquid 4 lbs . per gallon 

Trie thylamine sal� of 2 , 4 , 5-trichloroace t i c  aci d  
liquid 4 lbs . per gallon 
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